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given out by particles which .have just been neutralized by
union with an electron. The electron falls into the positively
charged atom and the energy gained by the fall is radiated
away as light. On this view the intensity of the light should
vary with the number of recombinations of positive ions and
electrons. Let n be at- any instant the number of neutral
particles per unit volume moving with velocity v, f the
number of positive particles moving with the same velocity,
N the number of electrons per unit volume, whether free or
in the atoms which are in the track of these particles.

Then the number of recombinations per second will be

when/(z>) is a function of v which will vanish when v is very
large, for recombination will not take place if the relative
velocity of the positive particle and the electron exceeds a
certain value.

The number of neutral particles ionized per second will be

where F(#) is a function of v which vanishes when v is very
small, for if the particle is to be ionized by a collision the
relative velocity of the particle and electron must exceed a
critical value.

When the composition of the beam of positive rays has
become steady the number of ionizations must equal the
number of recombinations, hence

and therefore

Since/(V)=o when z>= infinity and F(#)=o when z/=o,/(V)F(z>)
will have a maximum for a certain value of v which will not
however depend on the potential difference between the
electrodes in the discharge tube. The factor p + n, the total
number of positive rays charged or neutral whose velocityw the
